Purpose of Review The playing of videogames has become an everyday occurrence among many adolescents and emerging adults. However, gaming can be problematic and potentially addictive and problematic gamers can experience co-occurring behavioral or substance use-related problems. The aims of the present review were to (i) determine the co-occurrence of potentially addictive behaviors with problematic and disordered gaming, and (ii) elucidate the potential risk factors in the development and maintenance of co-occurrence within disordered gaming.
Introduction
Research has begun to investigate the negative consequences of problematic video gaming in an effort to improve screening, assessment, definition, and treatment of the disorder [1] . Such work has contributed to the American Psychiatric Association (APA) [2] including Internet Gaming Disorder (IGD) as a form of behavioral addiction (warranting further investigation) in the latest (fifth) edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) in "Section 3" ("Emerging measures and models"). The World Health Organization [3] has also recognized "gaming disorder" (GD) as an official disorder with addiction like properties in the eleventh revision of the International Classification of Diseases (ICD-11).
Prior to the inclusion of GD in the DSM-5 and ICD-11, several other terms were used to describe problematic video gaming including videogame addiction, pathological video gaming, gaming use disorder, and gaming use dependency [4] [5] [6] [7] . Further confusing the issue, online problematic gaming has also been included within the umbrella terms of internet addiction, problematic internet use, and pathological internet use [8] [9] [10] . However, the internet addiction umbrella term encompasses several other problematic online activities, such as online gambling, online sex, social media use, and online shopping [11] . In order to maintain consistency throughout the present review, the term "disordered gaming" will be used to This article is part of the Topical Collection on Technology Addiction describe a range of similar and/or overlapping addictive, compulsive, and/or problematic gaming behaviors. When referring to clinically defined cases, the term "GD" will be used, in line with DSM-5 and ICD-11. Furthermore, in relation to other potentially addictive behaviors, the term "problematic" will be used to describe subclinical conditions that do not fully meet all the criteria in the DSM-5 or ICD-11 (e.g., problematic gambling), while the term "disordered" will be used to describe clinical conditions that meet the requisite criteria in the DSM-5 and ICD- 11. There has been a growing body of research suggesting that disordered gaming is associated with a number of other mental health disorders, such as depression [12] , anxiety [11] , problematic substance use [13] , and personality disorders [14] . However, an understudied area in this field is the cooccurrence of disordered gaming with other potentially addictive substances and behaviors. Within the present review, cooccurrence refers to when two or more potentially addictive behaviors (behavioral and/or substance) are engaged in concurrently. For example, in a systematic review on the prevalence of eleven different types of addictions, it was estimated that approximately 10% of adults with internet addiction may experience another concurrent problematic behavior or substance use (e.g., alcohol use or dependence or gambling addiction [15] ).
Evidence supports the co-occurrence of addiction for both substances and behaviors (i.e., the presence of a behavioral addiction increases the propensity for addiction to develop for other behaviors). Indeed, this may create a cycle of reciprocity, wherein mutual exacerbation occurs between two or more problematic behaviors [16] [17] [18] . Moreover, those who do experience co-occurring problematic and addictive behaviors are at higher risk of poor mental health (e.g., depression) and physical health [18] [19] [20] .
In addition, co-occurring problematic behaviors interact to exacerbate clinical symptoms, which can complicate accurate assessment and treatment of other psychiatric disorders [21] . Likewise, disordered gaming may mask problematic substance use which could hinder diagnostic assessment. Alternatively, disordered gaming may exacerbate problematic substance use, causing symptoms of both to alternate which can impact treatment efficacy [22] . This highlights that the assessment and treatment of GD should have a broader focus by not only considering the presenting primary problematic behavior or substance use and symptoms, but also any potential co-occurring addictive behaviors or substance use, which may enforce a cycle of reciprocity.
Consequently, clinicians need to be aware of how potentially addictive behaviors impact or enforce various aspects of a primary problematic behavior (e.g., disordered gaming), and be aware of how co-occurring addictions may impact the onset, course, and outcomes of interventions. Previous literature has demonstrated that the prevalence of co-occurring addictions can be high [15] , suggesting that studies which consider addiction as only comprising one specific behavior may be limited in ecological invalidity because individuals have more complex and varied histories of disordered behaviors and co-occurrence [17] .
Although there has been one previous comprehensive review investigating the co-occurrence of eleven behavioral and substance addictions, this mainly evaluated US studies, did not examine disordered gaming, and was written almost a decade ago [15] . Furthermore, this review was limited to clinical measures in relation to co-occurrence, and did not consider any proxy measures (e.g., time spent engaging in the activity as an indication of problematic or disordered behavior). Consequently, given the large increase in research examining disordered gaming in the past decade, there is a need for a contemporary systematic review examining the cooccurrence of GD with other potentially addictive behaviors.
While several studies have considered the impact of cooccurrence of neurodevelopmental and mood disorders on the onset, course, and maintenance of GD [23] , there is limited integrative research examining addiction comorbidities. Furthermore, failure to integrate treatments which consider co-occurring addictions may lead to a "ping pong effect," wherein an individual may bounce back and forth between problematic or disordered behaviors and/or substance use and treatment programs [24] .
There are several studies within the behavioral and substance addiction literature that support the efficacy and benefits of treating co-occurring addictions concurrently [24, 25] . Therefore, in order to integrate contemporary research, it is important to conduct a systematic review highlighting extant findings concerning the co-occurrence of addictive behaviors, which specifically considers problematic and disordered gaming and not the often-used broader construct of "internet addiction." This may aid in the development of effective models that identify and aid clinicians to treat disordered gaming alongside other co-occurring addictive behaviors.
The primary goal of the present study was to review empirical research over the past decade, providing up-to-date information that considers the impact of addiction to other behaviors on GD, and to provide recommendations for future research. More specifically, the aims of the present review were to (i) determine the co-occurrence of potentially addictive behaviors with problematic and disordered gaming, and to (ii) elucidate the potential risk factors in the development and maintenance of co-occurrence within GD.
Methods
A systematic review was employed to examine the cooccurrence of potentially addictive behaviors with disordered gaming. While disordered gaming has been conflated with internet addiction in the past, it is important to note that only papers that considered assessed gaming and/or gaming disorder (i.e., problematic gaming) were considered. A systematic review contains key elements, such as an overview of the literature, summary of the findings, dissemination of outcomes, and identification of gaps in the literature [26] . The present review utilized a five-stage model of conducting a rigorous systematic review, which included (i) identifying the research question, (ii) identifying relevant studies, (iii) study selection, (iv) dissemination of outcomes, and (v) summarizing and reporting the results [26] .
The inclusion criteria for the present review were as follows: (i) empirical studies containing primary data, (ii) studies that assessed the co-occurrence of and potential "cross-addiction" or "addiction hopping" within the problematic or disordered gaming literature; (iii) studies published in peerreviewed journals, (iv) written in English, and (v) published within the past decade. ProQuest, Scopus, and Web of Science were searched, including the following databases: PsychARTICLES, PsychINFO, Scopus, Web of Science Core Collection, and MEDLINE. The search included a number of terms related to disordered gaming that have been used over the past decade. In addition to this, several terms were developed to explore cross-addiction and co-occurrence in the behavioral addiction literature, which led to the following search strategy: (patholog* OR problem* OR addict* OR compulsive OR dependen* OR disorder* OR excess*) AND (video gam* OR computer gam* OR internet gam* OR online gam*) AND ("cross addiction" OR "addiction hopping" OR "expression hopping" OR "substitution hypothesis" OR "switching hypothesis" OR "co-occur*" OR comorbid* OR "dual diagnosis"). Each study's title, abstract, and paper content were screened for eligibility. The full texts of potentially relevant studies were retrieved and screened for eligibility.
A total of 4160 papers were identified in the initial search. T h e P ro Q u e s t d a t a b a s e c o n t a i n e d 2 5 0 7 p a p e r s (PsychARTICLES n = 1749; PsychINFO n = 799); Scopus contained 1271 papers; and Web of Science contained 341 papers. Duplicate studies were removed, leaving a total of 3915 papers. These papers had their journal of publication, titles, and abstracts screened, resulting in the exclusion of 3845 papers that were not relevant to the present review, leaving a total of 70 papers, which were eligible for further review. Of these, 54 were excluded as they were not written in English (n = 3), did not asses disordered gaming (n = 15), did not assess cross-addiction or co-occurrence (n = 16), did not consider disordered gaming in conjunction with another behavioral or substance addiction/disorder (n = 17), or were review papers (n = 3). The remaining 16 papers were considered eligible for further analysis as they met all the inclusion criteria. Furthermore, four additional relevant papers were included from the reference lists of the identified papers, bringing the total to 20 papers. The present paper followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines (PRISMA statement; Moher, Liberati, Tetzlaff, Altman, & the PRISMA Group, 2009), which includes the use of a PRISMA flow diagram (see Fig. 1 ).
Results
The 20 papers that met the inclusion criteria were divided into specific categories. A total of 16 papers were considered as papers that had assessed co-occurrence prevalence of problematic or disordered gaming with other addictive behaviors and had explored their commonalities with various related and/or unrelated risk and/or protective factors. Of these 16 papers, ten were categorized as "prevalence of co-occurrence in GD and other potentially addictive behaviors." The papers within this category each featured validated psychometric measures which provided an indication of severity risk for disordered gaming and other potentially addictive behaviors. The other six papers that assessed prevalence were categorized as "proxy indicators of GD prevalence and other potentially addictive behaviors." Unlike the papers in the first category, these papers did not use psychometric measures as a tool to assess severity for both problematic or disordered gaming and the co-occurring problematic or disordered behavior and/ or substance use. Instead, these studies assessed the frequency of the behavior (e.g., sexual activity; "how many times have you engaged in sexual activity in the last week?") or the consumption of substance (e.g., number of alcoholic drinks; "How many alcoholic drinks have you had in the past week?") as an indicator of use and assessment. The remaining four papers were categorized as "assessing the etiology of disordered gaming and other potentially addictive behaviors." These papers investigated specific relationships between GD and the mechanisms which may contribute to the understanding of the development, maintenance, or exacerbation of GDs with other potentially addictive behaviors (e.g., coping strategies and personality factors).
Prevalence of Gaming Disorder Co-occurrence with Other Addictive Behaviors
Of the ten studies examining prevalence [10, [27] [28] [29] [30] [31] [32] [33] [34] [35] , six examined adult populations (e.g., general populations), three examined adolescent populations (e.g., middle school students; see Table 1 ), and one examined both adolescents and adults. Six [27-30, 32, 35] of these studies focused on the cooccurrence of GD with problematic substance use (i.e., nicotine and cannabis use) and alcohol use. While there has been some exploration of other potentially addictive behaviors, such as buying, phone use, eating, gambling, exercise, sexual behavior, and social media use, these were usually a part of a larger investigation of substance use or disordered substance use, which did not consider disordered gaming as the primary focus. Consequently, their findings lack nuanced consideration of disordered gaming and the wider implications within the gaming studies field. Four studies [10, 31, 34, 80] investigated the co-occurrence of GD with other "technological addictions" (e.g., social media addiction and internet addiction).
Prevalence was investigated in eight geographical locations, including Norway (n = 2) [33, 35•], Hungary (n = 1) [10] , Netherlands (n = 1) [28] , the USA (n = 2) [27, 32] , Italy (n = 1) [34] , Germany (n = 1) [29] , South Korea (n = 1) [30] , and Portugal (n = 1) [31] . Sample sizes ranged from 128 to 21,053 participants. However, the type of surveyed populations was relatively narrow, with the majority of the studies considering school students (n = 5), and to a lesser degree the general population (n = 3) (see Table 1 ).
Six studies investigated the prevalence of problematic or disordered gaming within adult populations. Lee et al. [27] investigated the relationship between attention-deficit hyperactivity disorder (ADHD), cigarette smoking, problematic gaming, and the frequency of playing videogames in an online American adult sample (N = 2801). Their results suggested that ADHD, cigarette smoking, and frequency of playing videogames had a significant impact on problematic gaming. This finding was consistent with previous studies, such as Ream et al.'s study [32] , who found a significant correlation with nicotine, alcohol, caffeine, cannabis use, and problematic videogame use in a large American sample of adult gamers (N = 2885). Furthermore, among gamers, 64% used caffeine and 41% of those caffeine users had consumed caffeine while gaming; 26% of their sample used nicotine and 61% of smokers had smoked cigarettes while gaming; 34% of participants consumed alcohol, and 38% of those had drank alcohol while gaming; and 5.6% of their sample smoked cannabis and 80% of those had smoked cannabis while gaming.
Similarly, Na et al. [30] surveyed South Korean adults (N = 1819) online, and found that 21% experienced both problematic alcohol use (i.e., scoring over 20 on the Korean version of Alcohol Use Disorders Identification test [AUDIT-K]) and problematic gaming. This group also had higher cigarette smoking rates (44.8%) than participants in the problematic alcohol group (31.6%) or problematic gaming group (26%), which is consistent with the American sample above. Furthermore, their results indicated that those participants who reported both drinking alcohol and gaming demonstrated higher scores on psychometric tests (which indicated poorer mental health outcomes) than any other group (i.e., control, alcohol group, and gaming group), lending support to the notion that co-occurring substance use and activities and potentially addictive behaviors are associated with maladaptive clinical outcomes [30] .
Müller et al. [29] investigated exercise dependence (EXD) in a German sample of participants attending a fitness center (N = 128). Their results found that out of the ten males (7.8%) who were at risk of developing EXD, two experienced problematic gaming. One participant was at risk of an eating 44 .9% of participants who had low engagement in gaming were more likely to experience the cooccurrence of problematic alcohol use than those who did not play video games (46.1%; however, this difference became non-significant when controlling for demographic variables, personality, and mental health), while the 4% of participants who experienced high levels of videogame engagement were found to be less likely to experience problematic alcohol use. A larger Norwegian online survey by Andreassen et al. [36] sampled 25,533 participants and found that 7% experienced problematic gaming and 13.5% experienced problematic social media use. Furthermore, there was a positive association between symptoms of problematic gaming and problematic social media use, demonstrating common risk factors (e.g., impulsive personality, comorbid psychopathology) and the potential for co-occurrence. This finding was corroborated in a study by Monacis et al. [34] which considered the commonalities in shared identity styles in co-occurring online behaviors. In their sample of university students (N = 445) aged over 20 years, they found that social media addiction and GD shared common identity styles (i.e., informational and diffuseavoidant), further demonstrating the potential for these problematic behaviors to co-occur.
However, disordered gaming and problematic substance use are not limited to the adult population. Similar results have been found in adolescent populations. For example, in a large survey of 21,053 Dutch adolescents by Mérelle et al. [28] , 5.7% of the sample reported some problematic gaming (5.7%) and 9.1% reported problematic social media use.
Smoking cigarettes was strongly associated with problematic gaming. Although their results suggested a high cooccurrence of problematic social media use and smoking cigarettes with problematic gaming, there was a weak association with other substance use.
Pontes [31] investigated how disordered gaming and social media addiction uniquely contributed to psychological distress, and how these behaviors exacerbate distress when they co-occurred in a population of Portuguese middle school students (N = 700). The results demonstrated that both disordered gaming and social media addiction can exacerbate the symptoms of each other when they co-occur and contribute to deterioration of psychological health as indicated by increased scores on depression, anxiety, and stress scales. In Király et al.'s nationally representative study [10] , of 2073 -Statistical models suggested that gaming an enthusiastic hobby (i.e., video game play frequency, enjoyment, and consumer involvement) could potentially be a third variable that was associated with co-occurring use of caffeine, nicotine, and alcohol and problematic gaming Items in italics represent relevant measure adolescents, 4.3% experienced problematic gaming, 8.8% experienced problematic internet use, and 6.7% experienced both problematic videogame use and internet use. Their results demonstrated an overlap in problematic internet use and problematic gaming but verified that these are two distinct problematic behaviors that have the potential to co-occur with one another, and which may lead to the exacerbation of problematic internet use and/or problematic gaming [31] .
Proxy Indicators of Prevalence of Gaming Disorder and Other Potentially Addictive Behaviors
Other studies have focused on prevalence of disordered gaming and other potentially addictive behaviors using proxy indicators (e.g., using number of alcoholic drinks consumed per day or per week to assess severity of alcohol use). Of the six studies that assessed proxy measures of potentially addictive behaviors [42, [82] [83] [84] [85] [86] [87] (Table 2) , two studies [84, 99] examined general adult populations (e.g., national surveys) using proxy indictors of problematic use, two [85, 86] considered both adolescents and adults, while the latter two [82, 87] examined adolescent populations (e.g., secondary school students). A total of five of six studies [82-84, 86, 87] using proxy measures investigated alcohol use and substance use, while four considered smoking cigarettes [82, 84, 86, 87] , and one investigated gambling [85] . The geographical locations also varied with papers based in the USA (n = 2) [83, 87] , Italy (n = 1) [82] , Canada (n = 1) [84] , the Czech Republic (n = 1) [86] , and France (n = 1) [85] .
In regard to prevalence within the adolescent populations, two studies showed a positive correlation between the frequency of video game use and substance use, demonstrating a strong association [82, 87] . More specifically, Gallimberti et al. [82] found in their adolescent sample (N = 1156) that 16.4% experienced problematic gaming, and within this cohort, 41.2% had smoked cannabis, 23.2% had consumed an energy drink (i.e., caffeine), 21.7% had smoked a cigarette (i.e., nicotine), and 21.3% had drank alcohol (in their lifetime), demonstrating an association between gaming and use of these substances.
Van Rooij et al. [87] also suggested that higher scores on the Video Game Addiction Test (VGAT; which assesses problematic videogame use) indicated an increase in frequency of substance use. Their research showed that 36.4% of online gamers in their sample (n = 8478) consumed alcohol, 34% smoked cigarettes, and 44.6% smoked cannabis. This is in line with studies that exclusively used psychometric measures to asses use and severity of other potential addictions. A similar trend was found in a large sample of Czech online gamers (N = 3952) [86] which investigated gamers and the influence of psychoactive substances. They found that while gaming, caffeine was the most frequently used substance (74.2%), followed by alcohol (40.4%), nicotine (25.3%), and illicit substances (14.5%).
Similarly, Konkolÿ Thege et al. [84] surveyed 6000 adults and found that those who experienced problematic gaming (2.1%), 1.2% experienced problematic alcohol use, while 31.1% experienced problematic nicotine use, and 13.5% experienced problematic cannabis use. This was calculated using a single self-report question "Thinking back over your life, have you ever personally had a problem with [problematic behavior or substance use]?" with 3 possible responses-"No," "Yes, but not in the past 12 months," and "Yes, in the past 12 months." Using this question, the researchers also considered potentially addictive behaviors that co-occur with disordered gaming. Their results suggested that 37.2% of their participants had experienced the co-occurrence of problematic work, 36.6% had experienced problematic eating behaviors (i.e., eating too little or too much), 14.1% had experienced problematic sex (i.e., excessive sexual behavior), and 12.3% had experienced problematic gambling. The latter finding was in line with a study by McBride et al. [85] , which reported that 11.4% of disordered gamers within in their sample experienced problem gambling, and which is consistent within the wider literature [100, 101] . Finally, a study by Ivory et al. [83] on US college students (n = 533) suggested that gaming was not significantly associated with nicotine or substance use. However, taken as a whole, the aforementioned studies tend to indicate that disordered gaming appears to frequently cooccur alongside problematic substance use, and there are complex associations between the co-occurring problematic substance use and potential behavioral addictions.
Assessing the Etiology of Gaming Disorder and Co-occurring Potentially Addictive Behaviors
Four [7, 33, 102, 103] out of the 20 eligible studies identified for review were classified as etiological papers and defined as papers that attempted to explore the underlying mechanisms that may contribute to co-occurrence of GD with other potentially addictive behaviors and possible etiological pathways (see Table 3 ). These papers also have diverse geographical locations, including Norway [33] , Spain [7] , Australia [102] , and Germany [103] .
Dysfunctional coping strategies have been used to explore how underlying cognitive mechanisms contribute to the development and maintenance of co-occurring behavioral and substance addictions and understand etiology. Schneider et al. [102] utilized the Brief COPE [126] to assess different subdomains of coping styles (i.e., a range of cognitive and behavioral responses that are utilized in stressful situations) [127] . They surveyed 823 Australian high school students (M = 14.3, SD = 1.4) and found that coping may play a pivotal role when considering co-occurring risk behaviors. They highlighted a tendency toward denial and behavioral disengagement coping styles-which were positively correlated with substance use-within those who scored higher on [7] assessed the relationship between emotional regulation and attachment in several addictive behaviors, including disordered gaming. The study found that attachment style was predictive of behavioral addictions, but not substance addictions. Poor peer attachment predicted gaming and gambling disorders, and poor maternal attachment predicted problematic internet use.
With regard to personality, Andreassen et al. [36] found that social media addiction, internet addiction, and disordered gaming were all negatively associated with conscientiousness among a small sample of Norwegian university students (n = 218). Walther, Morgenstern and Hanewinkel [103] also proposed that co-occurrence between substance and behavioral addictions could be explained via personality traits. Their results indicated that impulsivity and social anxiety were associated with substance users, gamblers, and gamers. The high impulsiveness trait (i.e., doing things without thinking them through) characterized individuals who engage in problematic substance use, problematic gambling, and problematic gaming. However, while low social anxiety was predictive of problematic substance use and problematic gambling, the reverse was true for problematic gaming, where those with high social anxiety were at higher risk for problematic gaming behavior. It should also be noted that social anxiety has been associated with dysfunctional coping strategies ( [102] , which in turn has been implicated in addiction [128, 129] . Furthermore, the researchers noted that while problematic substance users have high co-occurrence to other addictions, each addiction to one substance showed associations with personality traits (i.e., high impulsivity and high extraversion) and mental health problems (e.g., high depression, low social anxiety). Problem gamers showed overlap in some of these traits (i.e., impulsivity and social anxiety) with problematic gamblers.
Discussion
The aim of the present paper was to review and describe the literature on co-occurrence within the field of gaming disorder (GD) published over the past decade. The review considered the prevalence rates in empirical studies that investigated the potential co-occurrence of potential behavioral addictions and/or substance use in those with GD. It also described the use of psychometrically validated assessment instruments and proxy measures in assessing prevalence rates, as well as the etiological studies that investigated the development and maintenance of co-occurrence of potentially addictive behaviors among those with GD.
Ten papers considered GD and a co-occurring potential behavioral addictions and/or substance use and employed validated psychometric measures to assess the prevalence, frequency, and severity of the behaviors studied. Six papers investigated adult populations [27, 29, 30, 32, 36, 130] , four papers investigated adolescents [10, 28, 31] , and one considered both [34] .
Ream et al. [32] investigated a North American sample and found that of those who consume psychoactive substances (e.g., nicotine and/or coffee) also engaged in concurrent use of gaming. The surveyed literature also suggested that smoking nicotine or drinking alcohol can have an impact on problematic gaming scores [27, 30] . The broader literature suggests an overlap between various substance and behavioral addictions, suggesting it is a relatively common occurrence [15] among adults. Collectively, the reviewed literature also demonstrates that adults who play video games engage in concurrent use of psychoactive substances, which may result in co-occurring problematic use and engagement in potentially addictive behaviors.
The surveyed literature on adolescents also reflects a range of prevalence rates. In a nationally representative Hungarian sample, it was shown that 4.3% experienced problematic gaming, 8.8% experienced problematic internet use, and 6.7% experienced both problematic gaming and internet use [84] . Andreassen et al.'s [36] results suggest that 7% of Norwegian adults reported problematic gaming. A similar result was found among a Dutch sample, which reported 5.7% of their sample experienced some problematic gaming and 9.1% reported problematic social media use, both of which were strongly associated with nicotine consumption [28] . Pontes [31] had a similar finding in Portuguese middle school students, which suggested that the co-occurrence of problematic gaming and problematic social media use can lead to the deterioration of psychological health more so than either problematic behavior on its own. The studies also suggest that disordered gaming shares underlying risk factors (e.g., identity styles [34] ) with problematic social media use and internet addition, suggesting that co-occurring problematic behaviors may share common identity styles, which act as risk factors in the co-occurrence of problematic online behaviors (i.e., gaming, social media, and internet use).
These results were consistent with the wider literature in regard to the association with potentially addictive behaviors and/or substance use [131, 132] , while the findings concerning disordered gaming also showed parallels with other behavioral addictions and substance disorder fields (e.g., gambling [133, 134] ). However, the variation in the consumption of substances or frequency of behaviors within the surveyed literature may indicate that traditional approaches in psychiatric comorbidities [135] and problem behavior theory [13] may not be a viable approach when assessing disordered consumption of substances and resulting behaviors. Gamers may instead be making pragmatic choices involving their consumption of substances, which may not be an indication of uncontrolled behavior [86] . For example, having increased amounts of caffeine or using "smart" drugs could be used to provide a competitive edge while gaming, which could be particularly true for those who play games professionally [136] . This may explain why illicit substance use (as opposed to legal substance use) varies in the surveyed literature, because it may be a choice by gamers to prolong their gaming with stimulants such as caffeine or nicotine [83] . However, gamers may choose to consume substances irrespective of videogame participation [86] , which would explain the high rate of nicotine use [84] and alcohol use [130] in some samples of gamers. For example, if an individual is trying to quit smoking, they may increase their alcohol consumption (which has been associated with disordered gaming [30] ). In an attempt to offset their need for nicotine, they may engage in other potentially addictive behaviors (e.g., alcohol consumption), which may then co-occur with an addiction, such as GD. This suggests an underlying association with disordered substance use, which can be seen in other disordered behaviors, such as gambling disorder [137, 138] .
Based on the empirical studies reviewed, problematic gamers consume a variety of substances while engaged in videogames. More specifically, while gaming, between 23.3-74.2% of gamers consumed caffeine [82, 86] , 21.7-25.3% smoked cigarettes [82, 86] , 41.2-44.6% smoked cannabis [28, 82] , 21.3-40.4% consumed alcohol [82, 86] , and 14.5% consumed illicit substances [86] . In regard to problematic and disordered behavior, the findings suggested that problematic gambling [85] , problematic shopping, problematic sex, and problematic work [84] were associated with disordered gaming, while disordered exercise was not related [29, 83] .
Indeed, the presented evidence suggests that the cooccurrence of potentially addictive behaviors is not uncommon and is associated with a number of maladaptive outcomes for both adults [27] and adolescents [31, 139] . There appears to be a clear divide between the experience of co-occurrence among adults and adolescents. The literature demonstrates that adults with disordered gaming frequently feature cooccurring problematic or disordered substance use (e.g., alcohol use [30, 32, 35] ), while disordered eating [29] appears less frequently. However, the opposite appears to be true for adolescents, who appear to experience co-occurring disordered behaviors, such as social media addiction or problematic internet use [10, 31] . The discrepancy between adults and adolescents may be explained due to the scarcity of available substances due to age-related factors [140] because disordered substance use is seen to increase as adolescents get older [102] , allowing them to purchase alcohol or nicotine legally.
It is also worth noting that many of the problematic behaviors co-occurring with disordered gaming are ones that can be performed concurrently with gaming. For example, the surveyed literature shows that problematic exercise and problematic gaming co-occur. This may be attributed to the fact that gaming does not typically facilitate exercise, as gaming is largely a sedentary behavior, whereas exercise requires vigorous physical activity [29] , which acts as a protective factor in GD [141] . This idea is also corroborated by the way the literature consistently shows that smoking and alcohol use co-occur with GD [27, 30, 32, 130] . This may arise because the gaming context can facilitate the concurrent use of alcohol and smoking (i.e., nicotine or cannabis), especially if used as part of a coping strategy [30] .
Coping strategies were one of the three ways (i.e., (i) coping strategies, (ii) emotional regulation and attachment, and (iii) personality characteristics) in which the development and maintenance of co-occurrence was considered in behavioral and substance addictions. Schneider et al. [102] considered coping strategies to be a key element in the development and maintenance of co-occurrence in an adolescent sample. Their results suggested that behavioral disengagement was a common coping strategy by those who experienced disordered gaming. One proposed reason of this resulting behavior is the self-medication hypothesis. This hypothesis suggests that in addiction-related disorders, individuals use substances in order to overcome painful affective states as well as related mental disorders [142] , and this has been a common area of interest in problematic internet use [143, 144] . It may also indicate that maladaptive coping strategies (i.e., emotional avoidance and/or behavioral disengagement) may play a key role in the development of co-occurring behaviors within disordered gaming. Furthermore, when these coping strategies co-occur, it is evident that these strategies will exacerbate disordered gaming symptoms, more so than either one on their own [145] . However, while there has been some literature to suggest that maladaptive coping strategies play an important role in problematic internet use [8, 145] , further research is needed in the case of disordered gaming.
Estévez et al. [7] suggested that disordered behavior (e.g., disordered gaming) and substance use may be explained utilizing emotional regulation and attachment theory. It has been suggested that low levels of emotional regulation are associated with an increase in risky behaviors, such as GD [146] and substance use [147] . Furthermore, emotional regulation is also predictive of addictive behaviors (but not substance addiction), suggesting that individuals with difficulty in emotional regulation may engage in addictive behaviors such as gaming to avoid (i.e., behavioral disengage) or regulate negative feelings or emotions (i.e., the self-medication hypothesis [7, 145, 148] ). Moreover, Estévez and colleagues' research suggests that attachment may also predict co-occurring use, specifically in behaviors that are potentially addictive. Poor peer-attachment was found to predict GD and gambling disorder, and poor maternal attachment predicted problematic internet use. Individuals with a secure attachment are characterized by a self-acceptance of emotional needs. However, an individual with a non-secure attachment style may pay little attention to their emotional needs and feel they have a lack of support [7] . This may then cause them to avoid interpersonal relationships [149] , lending support to the notion that behavioral addictions may be understood as a form of escape and compensation for poor relationships [150] . Indeed, it could be suggested that individuals employ maladaptive behavioral coping strategies in response to poor emotional regulation or attachment, which may in turn aid in the development and maintenance of co-occurring at-risk behaviors.
Another dimension that has been considered in the development and maintenance of co-occurrence in GD is personality traits and factors. Low conscientiousness has been found to be associated with behavioral addictions (e.g., SNS addiction and GD [33] ). This suggests that people who experience problematic or disordered gaming may have low conscientiousness and may have a low priority of duties and obligations [151] , lack of planning ability [152] , low self-control, weakness for temptations [153] , and experience procrastination [154] . This is in line with Walther et al. [103] , whose results suggested that individuals that experience problematic or disordered gaming also have high impulsiveness (i.e., a lack of self-control), which has been associated with problematic or disordered behavior, and/or substance use [155] . Furthermore, problematic gamers only shared a small overlap in personality factors with problem gambling (i.e., problematic behavior), even though problematic gambling shares more of an overlap in personality factors with problematic substance use than problematic gaming. However, problematic gamers reported higher scores on ADHD symptoms, high irritability/aggression, high social anxiety, and low self-esteem than any other addiction in Walther et al.'s paper [103] , suggesting that gaming may take a unique dispositional position within the examined addictive behaviors here. The aforementioned studies indicate that personality traits or factors may impact the likelihood for co-occurrence to manifest in people experiencing problematic or disordered gaming.
The literature reviewed represents important examples of the next logical step in the progression of research beyond prevalence rates of co-occurrence. Each of the reviewed studies explored either specific psychological, sociological, and/or physiological factors. This in turn can guide future research into presenting a holistic representation of the specific risk factors (e.g., coping strategies and identity styles), which may contribute to developing, maintaining, or exacerbating co-occurring potentially addictive disorders. Furthermore, future research could help inform public policy and guide the development of treatment that encompasses the full clinical presentations of patients. However, only four recent studies [7, 80, 102, 103] have taken the extra step to investigate the etiology and mechanisms of co-occurring disorders.
Understanding these processes is needed to further the understanding of addictive disorders. Nevertheless, the extant findings are beneficial in advancing the field and providing a framework for how to consider the mechanisms of co-occurring addictive behaviors in a multifaceted manner. Furthermore, the present review also highlights the potential for differing mechanisms of action, despite similar observed effects, suggesting that behavioral and substance addictions, and their cooccurrence involve complex processes. In understanding these factors, treatment efficacy may be increased by targeting common etiological mechanisms across multiple disorders (e.g., coping mechanisms [102] , or personality factors [103] ), much like the direction of the literature within the substance disorders field.
Co-occurrence Within Disordered Gaming Compared to the Substance Disorder Literature
Arguably, GD is one of the newer behavioral disorders to be investigated. Nevertheless, past substance use disorder literature can be used to provide a reference point on how to advance the co-occurrence research into disordered gaming. The drug and alcohol abuse literature appears to focus on the epidemiology of co-occurrence as it appears to be commonly studied [156] , a trend that the GD literature is following. Furthermore, within the substance abuse literature, co-occurring behavioral and substance addictions appear to be commonly considered in both the general and clinical populations [25, 87] , indicating that the GD literature should also mimic this global approach. In addition, individuals with co-occurring behavioral or substance use disorders (or problematic use) tend to have poorer functioning and treatment outcomes, much like individuals with disordered gaming [156] [157] [158] . These findings within the substance use literature are in part facilitated by the longitudinal research investigating the development, maintenance, and remission of each disorder, which the present field of co-occurrence in disordered gaming lacks.
While research on GD focuses on the prevalence and cooccurrence of psychiatric disorders [23] , the substance use literature has gone much further by investigating and identifying the epidemiological factors of co-occurrence and the impact cooccurring disorders can have. For example, there have been a number of studies that have investigated a wide range of underlying mechanisms between co-occurring substance use and other disorders such as neurobiological commonalities, genetic markers, temporal changes, and qualitative research focusing on behavioral changes [159, 160] . Furthermore, the substance use literature has also investigated whether treating one disorder causes the accompanying co-occurring disorder to go into remission, concluding that it can vary depending upon the disorders and individual presentation [25, 161] . However, when looking to research concerning disordered gaming, this additional step has not yet been made, and the effects of cooccurrence and its impact on course of illness and by type of disorder are not yet known. Additionally, the substance abuse literature has also closely examined the exacerbating effects of multiple co-occurring disorders [158, 162] . While the research on disordered gaming has begun to move in this direction, research on substance use has attempted to separate various dimensions of co-occurrence (e.g., psychiatric disorders, mental health, and social functioning) by controlling for their effects on the primary disorder in question [163] .
Finally, when considering treatments, the substance use literature has paved the way for behavioral disorders. There is a general agreement that co-occurring disorders may require an integrated approach [164, 165] which consider not just the primary disorder, but also the co-occurring disorder. For example, in a systematic review on people who experiences severe mental illness and co-occurring substance use suggested that motivational interviewing in conjunction with cognitive behavior therapy (CBT; targeting both substance use, and mental health respectively) showed "quality" evidence for reducing substance use and improving mental health than just CBT alone. However, this type of approach is not near the level of acceptance as more traditional treatments (such as CBT), although there are considerable efforts to evaluate its efficacy in the substance use field [24, 162] . In contrast, the research into integrative treatments that targets both disordered gaming and cooccurring addictive disorders is, to the best of authors' knowledge, notably absent from the literature.
Future Research
A majority of the surveyed literature does not go beyond measures of association and with measures of prevalence being questionable due to overwhelming lack of representativeness of samples. The published literature suggests that there are various behavioral and substance-related addiction disorders that have the potential to co-occur with GD. However, there is very little additional literature that continues to investigate this further. Regarding the co-occurrence of disordered gaming with other behavioral addictions, only a few studies exist, suggesting a cooccurrence with problematic gambling, shopping, and social media use. While there has not been an extensive amount of literature on the co-occurrence prevalence rates of disordered gaming with other addictive behaviors, it has been explored across several geographical locations and cultures, indicating that it is moving in a similar direction of other addiction-related literature (e.g., gambling [157] ). However, while it is important that this line of enquiry is followed, it is also important to investigate the etiological aspects of co-occurrence within GD because it is experienced differently across culturally diverse groups of people.
There is a significant gap in the literature when it comes to longitudinal studies that focus on the changes of co-occurring addictive disorders over time. The current literature establishes that co-occurrences between disordered gaming and other addictive-related disorders are common. Furthermore, no paper to the authors' knowledge has investigated whether disordered gaming preceded the onset of another co-occurring addictive disorder or vice versa. It is imperative to understand how co-occurring disorders interact over time in order to develop appropriate treatment methods. Moreover, models for hypothesizing potential treatment frameworks and outcomes, which consider onset or remission of other co-occurring problematic or disordered behavior, would be instrumental in improving potential effectiveness of treatment methods. For example, having confidence that disordered gaming symptoms typically occur within specific substance abuse disorders (e.g., alcohol or cannabis abuse) may allow for a more tailored approach that targets both disordered gaming and the cooccurring use of other behaviors or substances. Future studies should also consider investigating the time of onset in relation to disordered gaming because this would also provide more robust data and allow for more significant conclusions to be drawn.
Substance Use Literature May Act as a Model to Guide Future Research
A finding that was consistent across both adults and adolescents was that those who presented with problematic or disordered gaming and a co-occurring addiction-related condition consistently reported more severe experiences as assessed using clinical measures [27, 30, 31] , which is mirrored within the substance abuse literature [25, 166] . Another way in which the reviewed literature mirrored the substance use literature is the calls for the early intervention for individuals experiencing co-occurring disorders [167] , with a number of studies calling for additional early intervention screening measures [30] , providing psychoeducation on the co-occurring disorder [27] , or considering shared clinical features (e.g., personality factors [33] ). These suggestions highlight the need for careful clinical assessment of co-occurring problematic behaviors that may have developed on a subclinical level and, thus, might contribute to the primary disorder.
The momentum of research examining GD more generally has increased and those in the field are engaging in effective efforts to understand the impact of co-occurring addictive behaviors. The substance use literature provides various research frameworks and designs that could be utilized in the future to bring gaming research in line with the wider field of addictive disorders. For example, investigating the nuances between different co-occurring disordered use in clinical samples [25] , continuing investigations into prevalence, but expanding and evaluating the epidemiological data of such impacts as onset and remission [22] , and establishing clinical trials and protocols that are tailored toward individuals presenting with co-occurring disorders [25, 160] .
Limitations
Although the present review identified several important trends within the disordered gaming co-occurrence literature, it is subject to limitations. Firstly, methodology used in the review was descriptive and does not quantitatively synthesize data. Although the authors followed a rigorous and transparent review methodology, it still investigates the breadth of literature, rather than its depth, and as such, no statistical conclusions can be drawn from the results. Secondly, the study excluded literature that was not peer-reviewed. Furthermore, the inclusion criteria meant that only English language papers were reviewed, limited by a specific set of databases and search terms. As a result, the authors may have missed relevant studies in other languages or databases. As with any review, screening and selection is always a subjective process and is thus prone to biases. Despite capturing a wide range of research terms in several databases, it is possible that relevant studies may have been missed due to a lack of fit with the inclusion criteria. Finally, considering only the use of papers that were published in the last several years may have also contributed the small amount of papers on co-occurrence and gaming disorder.
Conclusion
The evidence in the present review suggests an increase in research interest on co-occurrence of other addiction-related behaviors with disordered gaming. However, currently, most research investigates the prevalence rates of co-occurring addiction-related disorders with disordered gaming and frequently demonstrated the potential for co-occurrence between problematic and disordered behaviors and substance use. Various reviewed papers considered novel ways to investigate the potential development and maintenance of problematic and disordered gaming and its co-occurrence, which could be improved further by considering the frameworks and study designs used in the substance addiction disorder literature. Indeed, the research indicates that co-occurrence in problematic and/or disordered gaming is common, and when examining the substance use field as a guide, outcomes may be improved when separate treatment modalities for these cooccurring disorders are offered in combination. While it is not certain how well these treatment models may work in a diverse population, current research consistently calls for trials of multimodal treatment (i.e., using tailored treatments that consider co-occurring behavior or substance use) to take place.
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